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Ahstract
The shoot borer Hypsipvla grandcl!a Zeller is the mosr important pest 01' the forest trees 01' the
Meliaceae family iSwieteniu macrophvtla King. Ccdre!a odorata L. and Carapa guiaucnsis Aubl.)
in Pará Siate. BraziL Despire the cconomic irnportance of thesc spccies and intcrest bcing shown
by the tirnber industry in establishing plantations 01' S. macrophvlla. little attcntion has been given
to attempting to solve this problem. Two approachcs to diminish the occurrence 01' attack have
been investigatcd: firstly. to control the insect by the use 01' light traps: secondly, to use line
planting and planting in species mixturex. The light trap proved ineffective cven in srnall-scale
plantations. The silvicultural methods rcduced the levei 01' attack but did not cornpletely eliminare
darnage from H. grandclla. No lurgc-scale trials have becn establisheel. Due to the importance 01'
thexe timbers in the local cconorny anel in the intemational market. systematic reseurch on
H. grandclla in thc Arnazon rcgion is recomrnended as a priority.
J\IBER products are lhe fourth rnost importam
.-urcc 01' expor! earnings in Pará State, Brazil. The
':Ii)S[ cornmcrcially irnportunt species 01' Mcliuccae
"I ihe sub-family Swietenioideae are Swictcnia
tnarrophvlla King (Mogno or 'big lcaf" mahoguny),
Ccdrc!« odorata L (Cedro or Cedar) und Carapa
gllillll(,l/sis Aubl. (Andiroba or Crabwood). Thcse are
cxportcd in significam volumes from thc state
(Carvalho 1994a, b) (Figure I) bUI are produccd by
-clcctive logging from native foresl at a rale that is
'(lnsidered unsustuinablc.
Native specics 01' Swictcnioideae havc been
.uucd by enrichmcnt 01' Iorcxts. in mixed spccies
',lIllat ions and in ugroíorestry. Arcas planted for
c.u.h xpccies are given in Table I, with S. IIIl1i'j'O-
nlivl!« being lhe most extensively plantcd. Thc
,"rc:ttcst limit.uions 10 planting 01' these spccics are:
dumagc causcd by Hvpsipvla grandellu Zcllcr. com-
pciition for light in cnrichmcnt plaruings. nutrient
dc!'ieicncies and poor genetic makcup 01' lhe planting
-rock (Lyhr 1992). In uddition, Kliava ivorcnsis A.
nbrupa Eastcrn Amazon. Entornology Lab. C.\. P..• X.
( . .1' C,6.0l»)-IOO Bclém. Parti. Brazil. E-mail: lllarCi,l@
, ·'.IIII.él1lbrapa.hr
Chcv. frorn west Africa and TO(Jl/a cilliata Roem
from Asia have been iutroduccd on an experimental
scalc,
Spccies of the genus Hvpsinvl« are found
throughout lhe Arnericas (Bcrti Filho 1973; Newton
et aI. 1993). In Pará Statc. H. grandclla is the most
importam pest 01' Meliaccue. auucking growing
shOOIS 01' S. macrophvlla, C. odorata and C. guiau-
ensis. Hvpsipvlu [errcalis only uuucks the Iruit 01' C.
guiuncnsis (Ncwron ct al. 1993). Thcrc is no
published inforrnation about 11. grandcl!a artuck Oll
T. ciliata in Pará Statc, despire an experimcnt ih.n is
bcing conductcd in order 10 cvaluare the 'prcfercncc
01' 11. grandclla attack in a mixcd I: I T. ciliata and
S. niacrophvllu plantution. In an experimental K.
ivorcnsis plantation in custem Amazon. thcrc was no
darnuge causcd by H. grundclla, but there was severo
dumage by Trigona sp. cauxing cithcr abnormal
sprouting or .urophy 01' the stcm (Fulcsi und Baena
1999)
Control 01' H, grandella investígated in the
Brazilian Amazon
In Brazil. despire the cconomic importance 01' thc
Swiercnioidcae and thc interest shown by lhe tirnbcr
ó3
industry in planting S. macrophvlla, little attention
has bcen directed at lhe problem of attack by H.
grandctla. 8erti Filho (1973) determined methods
for the Iaboratory production of H. grandella using
artificial and natural diets und studied its life cycle as
a firsl step in the search for biological or chemical
control methods. The research thar has been con-
ducred on control has followed IwO approaches
(Table 2): firstly control 01' lhe insect by lhe use of
light traps. and secondly control through silvicultura!
systerns that reduce insect prevalence.
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Light trapping
A light trap experiment was irnplcmentcd frorn 1993
10 1995 in a two-year old plantation of S. macro-
phvlla in secondary vegetation in lhe State of Acre
(Fazolin and Oliveira 1994>. The objectives were to
determine the insect population parterns associuted
with lhe S. macrophvllu plantation and Ia test lhe
effectiveness of lhe trap in lhe control of H. gran-
del!a by capturing adults on an adhesive-coated
plastic sheet. Based on thrce years observatiuns, rhis
rnethod was determined 10 be inelfective.
_ Carapa guianensis
Penoc (years)
o Sw;etenla macrophylla
T ree spcc ies
Table I. Native and cxotic xpccies 01' Meliaccuc subfumily Swietcnioidcae plarucd in Pará Stutc. Brazií.
Prcscnt arca pluntcd (hu) Prugram slatuSI
Figure I. Volume (rn') of sawn timbcr cxporrcd trom Pará Suuc. Brazil in lhe pcriod 01' 19X7 10 II)<)-l. Source: Carvalho
(11)94a. b).
Origin
Swictrnia macrophvl!a King
Ccdrclu odorata L.
Curapu gllialll'lIsis Aubl.
TO(}/Il/ ciliata M. Roem.
Kltava ivorensis A. Chev.
ative 60.\
ative \00
Nativo 100
lntroduccd 100
lntroduccd 100
A
A
A
B
B
IA. Ongoing but having lirnitcd 01' variable success. B. Prcliminnry or experimental only.
64
lable 2. Summary of currenr and past research effort on
\ arious aspects of Hypsipyla grandella Zeller biology and
,Ol1trol. - nOl1e: * minor: ** major.
\rCil of study Historical
research
Current
research
Iliology
!·'Ixonomy
lIe hixtory
,"ology in natural stands
cology in pluntarions
\lpulatiol1 dynarnics
v.uural enernies
I nhcr
**
( 'ontrol
Iliological control
(·ltel\1ical control
'iilvicultural control
!'nl\'Cnan€:c trials
.llterolllonc studics
!L'Jlt:lic engineering
uhcr
*
*' **
*'
Sihicultural control
lwo altcrnativc strategies of silvicultural control
havc bcen attempted: however, lhe results are incon-
élusive (Yarcd and Carpanczzi 19RI). The first was
1'1 promete rapid cstablishment and early growth so
'l1al lhe plunt quickly passes through lhe period when
; is most susccptible 10 damagc. This cun be through
fie sclection and soil prepuration (including fcrtilisa-
.on i. giving abundant ovcrhcad light and lateral
-hadc III promete vertical growih. intcnsive planta-
.ion muiutcnuncc (e.g. wceding ). and pruning of
.umckcd plants to conccntratc vertical growth on one
-rcm. The sccond xtratcgy was 10 screen thc trecs
trom uuack ihrough planring a low density of plants
pcr hectare. crcaring a dcnsc m.urix of other vegeta-
uon and maximising Iorcst hercrogcncity, thus
'ttcmpling 10 rcproducc fores: condiuons.
Ohashi ct ul. (I <)1)3) rccommcndcd lhe Iirst
;ralcg)". crnphasixing rapid growth for lhe Iirst ~.5
.ictrcx and nOI cxcccding 50'/, shadc, Citing Duhoix
II!7S) hascd on planuuions at Curua-Una Expcri-
.ucntal St.uion. locatcd in lhe Amuzon busin. they
rccommcnd tluu pluruations of Meliaceae in lhe
\ mu;« III use widc spacing. partia! xhading and
,·Ulllrol of compcting vegctution in mixturcs with
non-suxccpublc spccics in groups or lincs with lcxs
ihan I ()() trccs per hectare.
lhc .ibscncc of uuuck on Iour ycar-old S. II/{/Cro-
ltvllu and C. gl/i(/IIl'II.üs in enrichlllelll plalllings (lhe
,cru· Illclhod) in 25-year old secondary vcgclalion
,1\ allrihuled 10 lhe screening (Yared and Carpanezzi
1981). Furthermore, Marques et a!. (1993) reported
the results of fertilised mixed plantations of S. macro-
phvlla with other tree species, including Cordia
goeldiana Charn., Diptervx odorata Aubl., Vochisia
maxima Ducke. Bagassa guianensis (Aubl.) and
Bertholletia excelsa (Hurnb. & Bompl.), and fruit
species including Theobroma grandiflorum (Willd,
ex Spreng.) Schum .. lnga sp. and banana iMusa sp.)
in Santarém. Pará. In rhese trials, H. grandclla attuck
was only observed in lhe second year (21 % attack )
when lhe S. macrophvlla had reached 5.7 m. whereas,
at three years and height of 6.9 rn, there was little
attack. The authors considered that even lhe attacked
trees would produce timber if pruned. 11 is belicved
that lhe lateral barrier provided by banana could
explain lhe reduced and dclayed uttack.
S. macrophvlla und C. guianensis have been
grown in Taungya along with rnaize. manioc. and C.
goeldiana, in Santarém. Attack on one-year-old .
O.R m high C. gniancnsis was 4%·. In lhe sarnc area.
82'k attack was reported on 2-year-old. 5 m high
S. macrophvl!a that was planted with maize. banana.
C. goeldiana and Cordiu alliodora Hubcr (Brienza
Júnior el al. 19R3l.
Experimental or comrnerciul-scale plantations of
nativc Mcliaceac in Amazonia have been shown 10
sulfcr sevcre attack by H. grandella when grown in
full sun, but that auack may be reduced in shade.
Yared el al. (19RR) Iound 56.Xl/' mortality in planta-
tions of S. macroplivlla at 3.-+ m high in full sun in
Belterra, Pará, and up 10 100'lr- mortality of C. gllial/-
cnsis and C. odorata by 6.5 years. Thc high mortaliry
rales wcre cuused by intolcrance 10 íull sun and a
xcvcre H. grandclla auack. Bricnza Júnior ct aI.
(I <)I)() repor! 11. grandclla attack in S. macrophvll«
plunuuions in Capirão-Poço. Parti. being more pro-
nounccd in plunrutions in Iull sun. although thcrc
was also damagc to linc enrichmcnt pluntingx in
sccondary vcgeuuion. Thc auihorx rccomrncndcd thut
S. macrophvlla should not bc plantcd in purc plunta-
tions hUI in conditions of partial shudc or in mixcd
plunuuions with fasl-growing spccicx, Similurly.
Kunashiro ct ul. (I<)X3) rcpsrtcd severo auack hy 11.
grandcl!« on provcnauce trials of C. odoratu plantcd
in full sun in Bclicrra. Par.i: 50'/' of planls wcrc
attuckcd aI xix months and subscqucntly ali plants
wcrc auuckcd. whilc plunts in sccondury vcgcuuion
in partial shadc wcrc not uttackcd ai xix months.
Bcrti Fi lho (11)73) also obscrvcd Icss au.uk in
Ccdrc!a sp. plantcd in partiul xhudc compurcd 10 Iull
xun in southcrn Brazil.
Rcsultx ot growing undcr xhudc do uot provido
consistcnt protcction. Ohashi ct aI. ( 1')1)3) conductcd
an cxpcrimcnt on cnricluncm planting with C.
(I(/OW/lI and C. gllial/clI.\is in dilTerclll lighl regimcs
ai dilTcrcnl .spacing in primary and logged humid
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Arnazonian forest in the Curuá-Una Experimental
Station. H. grandella attack increased with reduced
light and spacing. According to the above-mentioned
authors, this happened because more than 50% shade
inhibiting growth of the tree and consequently
increased of H. grandella attack. Rate of growth of
Meliaceae in enriehment plantings ean be slow. At
age 4 years in enrichment plantings in secondary
forest, S. macrophvllu and C. guianensis have been
reported to have a height inerement of 1.3 m per year
and a diameter at breast height inerement of 1.3 em/
year and 1.5 cm/year respectively (Yared and
Carpanezzi 1981). Mean height increment C. odorata
was recorded as 0.7 m/year after 6 years in enrich-
ment planting in native forest (Ohashi et al. 1993).
8ased on the studies described above, partial
shade (not surpassing 50'7c shade), mixed planting
und intensive maintenance (fertilisation, weeding and
pruning) may reduce H. grandclla uuack in
Mel iaceae plantations.
Conclusion
Rcsearch on H. grandella attack on Meliaceae in the
Amazon region is preliminary. However. promising
results have been shown with measurcs 10 accelerate
growth and plantings in situations similar to natural
forest habitat with a low density of plants per hectare
and high spccies diversity.
Silvicultural methods that avoid attack in the first
two years and ensure fast growth can produce a
worthwhile rirnber log. However, adequare pro-
tection cannor be assured. It will be necessary to
initiate studies on the population dynamics 01' the
insect and further investigate the productivity and
economics 01' diffcrent plantation systernx on dif-
ferem sites. The potential for genetic resistancc
through chemical composition or strong recovery
following attack also warranted furthcr study.
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